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(67) Claim 

1. A molded closure for a liquid container containing wine comprising: 

(a) a thermoplastic elastomer, comprising a styrene block copolymer, 

(b) a blowing agent, 

wherein, upon insertion of said molded closure into a container, said molded closure 
does not permit substantial passage of oxygen into the container, does not substantially absorb 
oxygen from the contents of the container, can be removed from said container usi. g a 
corkscrew without substantial expansion, crumbling, or disintegration, does not substantially 
taint the contents of said container, permits said container to be placed horizontally 
substantially immediately after insertion of said molded closure into said container, and can 
permanently retain primed matter on a surface of said molded closure. 

20. A molded closure for a wine bottle comprising a thermoplastic resin, a blowing agent, 
and a convex radius at an odge. 

24. A method of making a permanently prteted molded closure comprising: 

(a) combining a thermoplastic resin and a blowing agent into a mixture suitable 
for Election into an injection mold; 
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(b) injecting said mixture into an injection mold; 

(c) maintaining said mixture in said injection mold until said mixture effectively 
hardens to form a molded closure; 

(d) removing said molded closure from said injection mold; 

(e) subjecting said molded closure to a treatment comprising high intensity 
electromagnetic radiation; and 

(0 introducing printed matter onto the surface of said molded closure to form said 
permanently printed molded closure. 



K!» !#J E 2V11/94 APPIN. ID 67838/94 
AOJP DATE 05/01/95 PCT NUMBER PCT/US94/05002 



INTL 



AU9467838 




(1 1) foternactana! Publication Number: WO 94/25513 

(43) International Publication Date: 10 November 1994 (I0.H.94) 



(ZD lateroatkmal Appficatkm 
(22) Interaatfcaai FUing Dates 



PCT/USW05002 
5 Msy 1994 (05.05.94) 



(30) Priority Data: 
08/058.914 



5 Msy 1993 (05.05.93) 



| 

US 1 



(71) Appflcaat: SUPREME OORQ [US/USJ; 19039 62nd Avenue j 
South, Kent, WA 98032 (US). 1 

(72) Inventor: BURNS, Dennis, U; 19039 62nd Avenue South, ' 
Kent, WA 98032 (US). j 

(74) Ageatei KINO. Joshua et at; Seed and Beny. 6300 ColumbU j 
Center. 701 Fifth Avenue, Sortie, WA 98104-7092 (US). 



(81) Designated Statw AU, BB. BO. BR, BY, CA, CN. CZ, FL 
K £ tV. MD, MO, MN, 

MW, NO, NZ, PL, RO, RU. SD, St SK. TJ, TT, UA, UZ. 
VN. European patent (AT. BE, Of, DE. DK, ES, PR, OB, 
OR, IE IT, LU, MC NU PT, SB). OAPI patent (BP, BJ, 
CF, CO, CL CH OA. GN, ML, MR. NE, SN, TD, TO). 



Wirt international starch 



691497 



(54)TWtt MOLDED CLOSURE FOR A LIQUID CONTAINER 




(37) Abstract 

aBnuid fa the container, penmts the container * be pisxrt ho^ 
— ~ J — ' — oo hi wrfice. 



WO 94/25513 



1 



PCT/US94/05002 



Description 

MOLDED CLOSURE FOR A LIQUID CONTAINER 

S Cross-Reference to Related Applicator* 

This application is a continuation-in-part of United States Patent 
Application Serial No. 08/058,914, filed May 5, 1993 and still pending. 

Twfaitt) field 

10 The present invention relates to molded closures for liquid containers and 

to compositions and methods for making such closures. In one aspect, the present 
invention relates to a composition for producing molded stoppers for bottles, 
particularly wine bottles, from a thermoplastic elastomer mixed with a blowing agent, 
and products from such a composition. In other aspects, the invention relates to a 

IS method for making molded closures such as wine bottle corks and a method of making a 
stoppered wine bottle. 

Background of the Invention 

The most commonly used material for making stopper-type bottle 

20 closures is natural cork. There are, however, significant disadvantages to using cork in 
the manufacture ami marketing of bottle closures. Cork has variable properties with 
respect to color, drying* shrinkage or expansion, crumbling, sticking to containers and 
seal formation. These features are generally unsatisfactory in terms of production and 
consumer costs as well as product performance. In the case of wine closures, cork may 

25 also impart an odor to the product, causing it to be rejected by consumers. In addition, 
nearly 1094 of bottled wine is discarded because of unpredictable contamination by mold 
from natural cork. Further, the use of cork for producing bottle closures is becoming 
increasingly expensive as the supply of trees from which code is obtained rapidty 
diminishes. 

30 Numerous attempts have been made to develop alternatives to natural 

cork bottle stoppers. Among these, screw top closures for wine containers have been 
found largely unsuitable because they do not provide the appearance, ceremony or 
romance that surrounds traditional cork wine closures. A number of synthetic cork 
closures have also been developed. In particular, recent efforts to develop closures from 

35 injection molded foam thermoplastics have encountered numerous pitfalls, particularly in 
terms of production costs, product performance, and consumer acceptance. Some of 
these closures have exhibited a tendency to noticeably taint the product and/or offer low 
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resistance to oxygen permeation into the container. In addition, synthetic closures from 
foam thermoplastics have generally exhibited poor uniformity in terms of size, shape, 
weight, and other features important to production, marketing, and performance. 

In a particular case of injection molding of foam thermoplastic closures 
5 for liquid containers, thermoplastic compositions are injected into relatively cool molds, 
leading to the formation of a dense outer "skin" at the surface of the closure and a 
porous, foam-like interior. The composition of the closure and the structural 
relationship between the outer skin and porous core of the closure may be critical to the 
sealing capabilities of the finished closure. Other foam thermoplastic closures have 
10 suffered problems due to wrinkling of the outer skin layer, which can produce leakage 
fisstfres between the closure and container. Other prior art closures have different 
sealing problems, for example, felling to quickly return to normal size after compression, 
such that reliable seal formation requires containers to be kept in an upright position for 
an extended period after insertion of the closure. Further, prior art closures are unable 
IS to significantly retain printed matter for a significant period of time. 

United States Patent No. 4,363,849 discloses the production of 
thermoplastic closures having a natural cork-like appearance. Special molding apparatus 
are used, however, and it is necessary to gradually release the air in the cold molding 
cavity that is displaced by the injected thermoplastic resinous material by means of 
20 controlled minimum venting or other means in order to maintain a heightened pressure, 
for example about 16,000 psi, within the mold. United States Patent No. 4, 188,457 
discloses a thermoplastic composition that is also used to form closures for wine bottles. 
The thermoplastic composition includes sulfur dioxide and water, and the sulfiir dioxide 
is said to act as an oxygen scavenger. This method is undesirable, however, because the 
25 sulfiir dioxide or the metabisulphite from which it is produced may taint the liquid in the 
closure. 

Objects and Smnaa ofttw Invention 

A general object of the present invention is to provide a molded closure 
30 for liquid containers comprising a thermoplastic elastomer ("TPE") and a blowing agent 
that, when fitted into a liquid container, offers high resistance to oxygen permeation and 
produces little or no product tainting. The molded closure can also be produced for 
non-liquid containers. 

Another object of the present invention is to provide a composition that 
35 can be readily fabricated into suitable closures for liquid containers, for example, wine 
bottles. 
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A farther object of the present invention is to provide a composition for 
manufacturing closures for liquid containers that have essentially all of the desirable 
qualities of natural cork, but preferably none of the undesirable features. 

Yet another object of the present invention is to provide processes for 
S injection molding closures for liquid containers. 

Still another object of the present invention is to provide a novel 
composition and process for fabricating a closure that reliably seals liquid containers 
immediately upon insertion, and/or that is able to retain printed matter. 

The molded closure of the present invention is preferably molded in the 
10 shape of a cork sized to fit a wine bottle. It has substantial uniformity of size, shape and 
weight and is aesthetically pleasing. Its appearance is distinctive from the look of 
natural cork by virtue of the present invention's artificial coloring, marbled surface 
texture, and ability to have a symbol embossed on its surface, preferably at one or both 
of its ends. In addition, the closure may be readily inserted into liquid containers using 
IS standard bottling equipment, and is easily removed using a traditional corkscrew without 
sticking, crumbling or subsequent expansion. Because the molded closure of the 
invention does not expand upon removal, it may be reinserted into the liquid container, 
thereby redosing the container when it is not fully emptied. The molded closure may 
also be contacted with liquid contents in the container immediately after insertion, 
20 thereby removing the need for a waiting period to allow for formation of a proper seal 
between the molded closure and the container before the container is placed 
horizontally. The molded closure can also permanently retain printed matter. 

These and other aspects of the present invention will become evident 
upon reference to the following detailed description and attached drawing. 

25 

Brief Pwcrittton of the Baaing 

Figure 1 depicts a molded closure suitable for a wine bottle, the molded 
closure evidencing a marbled surface texture, an embossed symbol on an end, printing 
on its side, and a radius at its edge. 

30 

Bcauted QgBBBtten of tire Imaafea 

In one aspect of the present invention, there is provided a molded closure 
for liquid containers that can function as a suitable replacement for natural cork, wherein 
it is possible to control the size, shape, surface texture, surface lubricity, resilience, 
35 elasticity, density distribution, and aesthetic appearance of the molded closure. 

Accordingly, the present invention features a molded closure for a liquid 
container, preferably a wine bottle, comprising a TPE"and a blowing agent in a ratio 
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suitable to provide a molded closure able to close a bottle of wine, thereby preventing 
spillage, and able to prevent passage of oxygen from the atmosphere to the wine, while 
simultaneously not substantially absorbing oxygen from the wine or the air space within 
the wine bottle between the molded closure and the wine. The molded closure has the 
5 ability to be (removed with a corkscrew without substantia] expansion, crumbling or 
disintegration (such expansion, crumbling or disintegration either causes the wine to 
become generally unpalatable and/or render the molded closure unusable) 

It is possible to print on the molded closure, including on the surface of 
the molded closure that contacts the container, and the container can be placed on its 
10 side immediately after the molded closure is inserted into the container. The molded 
closure also has the ability to be used over an -extended period (suitable for the wine to 
properly ago to reach an appropriate driattabilby, which con be a&out two years or 
more), and the absHty to resist solvation in alcohol* acid or base, thereby keeping the 
wine fie© &om tainting. Preferably, the molded closure farther comprises one or more 
15 of a lubricant, a coloring agefit, a Sler, or other additives that can improve the 
performance m&ot produeMity of the closures. The molded closure does not, for 
©sample* ksisde an o&ygea scavenger, such as sallfor dsmdde, wMeh teas bs@n mod to 
the pest to k^raosQ tfee i£fiip€?«QMsy of sy^fe^ac coxto, tot which can taint the wke. 

In another aspeet of the inwsntion, the molded closure is formed from a 
20 composite comprising ©a© or mam WEs and one or mora blowing agests. Use 
durometer sfisasaainsmesat of the molded dosure, which is effectively an indirect measure 
of the hostess of the TP&.maA to make the molded closure, is generally from about 
65 A to about 90A, typically &ro "afeout ?0A to about 8SA, and preferably from about 
7iA or 75 A to otewt 80A. The TPE generally comprises from about 70% to about 97% 
25 of the eom&aM&k gpeoffly cbm 30% to about 93%, and preferably from about 
90% to ckm& 93% of the ©as^oeisaoa (ualess otherwise noted, all percentages herein 
are by whmz). Tfes Tn?E ®Mbi® little or no interaction with, or tainting of; liquids 
suehaawfee. Tfes TFE aJso tm o sutaWe force ofcompresaon for improved stability 
asad loqg gs*faiiE& Tfee TPS Sa oosiJy processed, eaabliag fist cycle times end high 
30 $m&zmm sates, ssfcssed TfSs meet FDA requirements for indirect food 

o^ldfoto fefes^l m emss'm mm&t with food. 

fa a p^s^l ^bofc^t, the TPE comprises a styrenic block 
eopolyss^; oaS ftefe p^c&3y comprises one or more of a styreae-<sthyleae*butj^ene- 
g^ma m$s$tym& f S1II§ Q ). a- ^pe-^hyleae-butjlene copolymer, a styreae- 
3S toin^^^5^ ©sp^^r, a sp^s^totadiene copolymer, a styreae«isopmie«styr@ie 
©@pJ!p£g? B d ggfiraae^ps^e eopo!!s»er, a styrene^thyl^e-propyleRe^styrsie 
eaprifysstss. erf o sjyr^'^hj^a^ropyleae -copolymer. -The fodusoa of a styrenic 
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block copolymer, and particularly SEES, is especially advamageous in the molded 
closure (especially when the molded closure is a wine cork) because such copolymers 
provide superior properties to the molded closure when compared io other TPEs. Mmy 
of these copolymers are available uisder the tradename KRATON®. In a stifl further 
5 preferred embodtaem, the ssyreaic block copolymer is SEBS. Examples of such SEBS 
copolymers fodude J-VON® DYNAREX GS6771-000 AND DYNAHJEX GX6768- 
1000, which possess desirable omm and heat resistance for a long service life. In 
addition, such SEBS copolymers are resistant to water, bases, acids, and alcohol. J* 
VON® h commercially available from J. Von Ltd. Partnership, Leominster, 
10 Massachusetts; DYNAREX GS677I4XW and GX6768- 1000 are available &om CC&P, 
Postal Oregon. 

The btowiag agerat geaeraffly comprises greater than 1% of the 
cosapos&o®, m& typfeaBy ©osspiises a ratgs that includes ast lenst a&aut 1.3%, 1.5% or 
2.0% of the coffl^o^tioa, aad less thasa about 9.0%, 5.0%, 4.0% or 3.0% of the 
15 eoEapoatioa. ftefoobfy; the felowag ogeat comprises fiom about 1.3% to about 3% of 
the ©9Sip©ofeaos, locally fhm ctm 1.5% to abou* 2.5%, and preferably about 2% of 
the cosap©S28ifo& The pnsdge mm of btowssg agent used may be defcemiiaed by one 
s&lled ia tfes art of toMag sat® zs@mm the precise polymer, blowing ageat, and other 
ragreffi^s tse^ as w^ a£3 tite, moSdij^-ocmdteBosss. The use of too much blowing ageas 
20 wall g@as£% rasslh m a rfdtedl dtesure that has ©scesssvely large cdfe is its iaterier, 
thus caadteig Gfee gaol^.do&are S@ be owsfy gpoagy aad potentially ineojigfeesit during 
producdoa. Tfee ^ of te© [fefe y®^g age®& wffl gsasroily rosals m a molded dome 
to dees aot km esssagfe ®A w feod^uoi^ g^ed ceils. Such a molded e5owe eaa 
b§ to© feord-i&r vmtim mmxl srag ooortsssflew, asaoRg oto problems. 
25 fa a pnfet^l Gsateis&g^ the biowasag ageat fe Speefrofceefe FM11SQH, 

tarfiieh k wma@m$y zwskM® lie® Qsaaatura Chesseal Corp., USX Diviaoa, 
Cfaam^Qtim. Sp^ras^^ WMl ISQE m a po8yol@&h-tes^ c®mpmssd ©omggxag 
of o lo^tesgy $^gfa$®a (^otikmsk toa corngm*®, c^m^Msg 50% of 
iteoasa ef tte fe»fc. C%<C1HS^42H!3 tM ,S0%. of a of eodfcm 

IFMJI1S0H kdhA Bt^M ^sgpssi^, togswsd eyd© rimes, improved deasfty dis&ifeugaoa, 
a®d aag^fe? cm!b@& fSbff rfM (^deo.* Other askable bbwkg ogcsatQ siach as 
a^fe2ak®M^, @3§feOT\k»$sMe, aad codaara bicarfeoaate also may be used. Still 
©Sfeer qgssfts asy bd dss&d ^atfecut departing from «he ^irit aad s^ope of the 

Ha op&^ &aftb$dis^s3g» oss or @x>r@ SIIot may be us§d gsasfcigaoa 
^ to liME os^! (^i^ vM§& mmM& CT^ple, she my eo^&e ealcsuai 
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carbonate. If such a filler is used, it comprises up to about 20% or more of the 
composition, but preferably up to about 5% of the composition. Using such a filler can 
economize material expenditures. Other filler materials are apparent to those skilled in 
the art. 

5 In another embodiment of the present invention, powder or liquid 

pigments are added to the mixture of TPE and other materials. The powder or liquid 
pigments generally comprise less than about 1% of the total composition. Preferably, 
the pigment is pre-blended with a thermoplastic resinous material such as polypropylene, 
and/or a portion of the TPE, before its addition to the main feedstock of TPE and other 
10 materials. 

In a pr eferre d embodiment, the composition comprises about 96% TPE, 
about 2% blowing agent, about 2% low density polypropylene, and a minor percentage 
of a desired pigment In a further preferred embodiment, the pigment, the polypropylene 
and about 2% of the TPE are pre-blended, then introduced as a homogeneous mixture 
IS to the remaining TPE and blowing agent. In an alternative preferred embodiment, 
wherein the composition further comprises a filler, the composition comprises from 
about 75% to about 95% TPE, from about 1.5% to about 2.5% blowing agent, and up 
to about 20% filler. 

In yet another preferred embodiment, a lubricant such as a fatty acid, a 
20 silicone, alcohol or water (including mineral water) is added before or after the molding, 
which may ease insertion of the molded closure into a container. Preferably, the 
lubricant is a fetty acid, and comprises less than about 0.5% of the total composition. 

In another aspect, the present invention provides a molded closure that 
has a rounded edge, or radius, which is preferably convex. Preferably, the radius is on 
25 both edges (ie, the top and bottom) of the closure. This aspect of the invention is 
preferably used whh molded closures comprising a TPE, but is also suitable for use with 
molded closures produced from traditional thermoplasmc resins that are not TPEs. 
Such a radius allows easier and more effective insertion of hte modled closure into a 
container (particularly a wine bottleX allows the molded closure to maintain a more 
30 unifbnn exterior surface when the molded closure is placed within a container, and is 
believed to assist in die ability of the molded closure to permit a container to be placed 
on its side substantially immediately after insertion of the molded closure. 

It is a feature of the present invention that the molded closure can 
permanently retain printed matter on the surface of the molded closure that contacts the 
35 container, the surface of a molded closure is typically very slick and therefore unable to 
effectively receive or to retain such primed matter. In order to retain the printed matter, 
the compound is preferably a TPE, preferably a styrene block copolymer, and further 
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preferably an SEBS copolymer, although a thermoplastic resin may also be used for this 
embodiment of the invention. Further, the molded closure, subsequent to molding, is 
preferably subjected to a vestment to prepare the surface for printing. The treatment 
comprises subjecting the molded closure to high intensity electromagnetic radiation, and 
5 preS&ably in the vissble light range or near the visible light range U. V. light). One 
example of mdk a treaxsaent is taown us a corona pre-treatmeat, which is a standard 
treatment in the printing industry. The treatment is preferably performed prior to 
printing, but can be psrfbrsaed after printing. 

It is yet another feature of the present invention that a container, such as 
10 a wine bottle, can be placed horizontally generally within about 4 hours, typically within 
about 1 hour, assd preferably su^Mhfially immediately after receiving a molded closure 
prodiaeed according to the present invention. It is believed that this property of the 
aaold^d etams is a£to»d b&sm® the inventive composition permits the molded closure 
to achieve an inte^oir eel tto csusss the molded closure to mm to at least about 
15 SO%0fits<s«iigM 

a compiso^ Sfc is oto beKewsd that the inclusion of a radius edge on the molded 
elogwy© aids ®m po^rsy of to ©added cto@ar& 

■ &9scr#a*g^ the raided dosire is compressed aad inserted into the 
contaaae?, theffisoSded dosarairetons to approximately its normal sis© within from about 
20 4 to vkm 5 sssosds, fes&y dSomag the. container to be immediately placed 
horisonfc% ratted ^sfcg tfea ooa&sats of the container and without interfering with 
ttessal teams® tferfdk^l dtara and the contajiner. For example, when the container 
isawis£b®t^fedc<&ftot@(^Q 

M c^ffl os^fcr (£S^dfea^& of tte present iav^t&on, oae or more other 
25 saiatesfcls s&qy ate fea t® th@ efvsmffl ©apportion, including efesmicai blowing 
agest a^mMrs os^l @fcr .cMsavea to <san improve th© produtibSity and/or 
psrfowoneQof tfcs dtomss. For ©sample, if desired, a materia! can be added that can 
osteal te omaa o&$f®r few of fc Bgtid m ' tfcs eont&3n@. 

Ht to a feto of to ps&38t iiarvQsmon to the molded closure 
30 may &3 csadJoSal eas^csa pirwediaB^a 

to <§53 (sasjfe dffe 6£§5<$^g pssess, tte balk of tfes materials of the 
eo&pg&ac© era tone^^ 'Ea&G^ t© pwide a uai&nn fead&esk. The fesdstock is 
jsxsst &o> ferfcgosfe) into an isjessaoa ©old. In another vessel 

ip^^ osd oerf.pstoof t&3 TFE (preferably SPS compound) 

&m fepssdl te© tte ss£§4 ge2Sft% ov^ o pesiedl of &w akmst 0.02 to about 6 
CS3§2^.^^% (fesa ctet.0.03 tb'e&M 2 essoads/'aad profete&fy 'ftoaa about 0.04 
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to 1 second. The mold has a desired shape, which preferably is the shape of a wine 
cork* The molding pressure is generally from about 200 psi to about 900 psi, typically 
from about 300 psi to about 800 psi, and preferably from about 400 psi to about 700 psi. 
The molding temperature is generally from about 300°F to about 550*7, typically from 
5 about 3257 to about 4257, and preferably from about 350°F to about 400°F, and 
further preferably about 375°F. The mixture is generally maintained in the mold from 
about 20 seconds to about 90 seconds, typically from about 30 seconds to about 80 
seconds, and preferably from about 35 seconds to about 60 seconds. Further preferably, 
the molding is performed as quickly as possible. Further, no special venting is required. 
10 In a preferred embodiment, the composition is injected into the mold at a 

rate and temperature such that the softened or molten composition randomly coils about 
in the mold, much like a string being lowered into a bottle, to produce visible random 
curling along the surftce of the molded closure, as depicted in Figure I. In an 
alternative embodiment, the composition is injected at a rata and temperature such that 
15 random curling is avoided. 

Further, the air in the mold at the beginning of a mold cycle is preferably 
removed from the mold by means of a vacuum assist coonfinated with the injection of 
the composition. The vacuum assist can be applied for about the last second of the 
injection period, or it may be first applied after the end of the injection period. Applying 
20 the vacuum assist too early in the injection period may result in overly large cell spaces 
within the molded closure, yielding an overly spongy product, failure to use a vacuum 
assist may result in increased cycle times. 

After a time period sufficient for the overall composition to effectively 
harden within the mold, the mold is opened and the molded closure is removed. 
25 Molding times, pressures, venting, cooling, vacuum assisting, product 

removal and other fetors relevant to injection molding wip be based upon the precise 
combination of materials included in the overall composition, the type, size and shape of 
the mold, and other fectors apparent to those having ordinary skill in the art 

U is • feature of the present invention that the mold, preferably at one or 
30 both ends, can have embossed thereon a desired symbol, such as a crest of a wine cellar 
or lettering, and that such embossed symbol will be imparted to the cork. 

The present embodiments of this invention are to be considered in aO 
respects as flhtfrative and not restrictive, the scope of the invention being indicated by 
the appended claims, and all changes that come within the meaning and range of 
35 equivalency of the claims therefore are intended to be embraced therein . 
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Throughout this specification and the claims which follow, 
unless the context requires otherwise, the word "comprise", or 
variations such as w comprises n or "Gcn^rising", will be 
understood to imply the inclusion of a stated integer or group 
5 of integers but not the exclusion of any other integer or group 
of integers. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A molded closure for a liquid container containing wine comprising: 
(a) a thermoplastic elastomer, comprising a styrene block copolymer, 
5 (b) a blowing agent, 

wherein, upon insertion of said molded closure into a container, said molded closure 
does not permit substantial passage of oxygen into the container, does not substantially absorb 
oxygen from the contents of the container, can be removed from said container using a 
corkscrew without substantial expansion, crumbling, or disintegration, does not substantially 
10 taint the contents of said container, permits said container to be placed horizontally 
substantially immediately after insertion of said molded closure into said container, and can 
permanently retain printed matter on a surface of said molded closure. 

2. The molded closure of claim 1 wherein said thermoplastic elastomer comprises one 
IS or more of a *tyreo^^ylene4>utylene«styrene copolymer, styrene-butadieae-styrene 

copolymer; and a styrene-isoprene-styreae copolymer. 

3. The molded closure of claim 2 wherein said thermoplastic elastomer comprises a 
styreoe-ethylene-butylene-styrene copolymer. 

20 

4. The molded closure ofdaim 1 wherein said blowing agent is selected from the group 
consisting of axodicaifconamide, ozodecarboooxide, and sodium bicarbonate. 

5. The molded closure of claim 1 wherein said blowing agent comprises at least 1 % of 
25 the composition. 

6. The molded closure of claim 1, wherein said blowing agent comprises from about 
1 .3% to about 3% of die composition. 



7. Ibe molded dome ofdaim 1, wherein said blowing agent comprises from about 
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consisting of a fatty acid, a silicon, an alcohol and water. 

15. The molded closure of claim 14 wherein said lubricant is a fatty acid. 

25 16. The molded dosiire of claim 1, farther comprising c« or more of a che^^ 
agent activator and a material able to etihaticen^ aroma or flavor of said contents. 
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1.5% to about 2.5% of the composition. 

8. The molded closure of claim 1, wherein said blowing agent comprises about 2.0% of 
the composition. 

5 

9. The molded closure of claim 1 wherein said blowing agent comprises sodium 
bicarbonate in a mixture with a low-density polyethylene and citric acid. 

10. The molded closure of claim 1 or 3 comprising about 70% to about 97% of said 
10 thermoplastic elastomer and about 3% to about 5% of said blowing agent. 

1 1. The molded closure of claim 1, further comprising a filler. 



12. The molded ckvure of claim 11 whereto saM filler comprises about 5% to about 20% 
15 of the molded closure. 



13. The molded closure of claim 1, further comprising a coloring agent selected fronj the 
group consisting of a powder pigment and a liquid pigment. 



17, Ttw oohfeddoaure of claim 1 whereto said inolcled closure has a symbol embossed 
thereon. 

10 
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18. The molded closure of claim 1 wherein said molded closure comprises a marbled 
surface texture* 

19. The molded closure of claim 1 or 3 sized to fit a wine bottle, 

20* A molded closure for a wine bottle comprising a thermoplastic resin, a blowing agent, 
and a convex radius at an edge. 
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21. The molded closure of claim 20 wherein said thermoplastic resin comprises a 
10 thermoplastic elastomer. 

22. Tht molded closure of claim 2 1 wherein said thermoplastic elastomer comprises one 
or more of a styiene-etbyleae^^ copolymer, a styrene4>utadiene-styrene 
copolymer, a styitiie45opreQe^8tyrene copolymer. 

IS' J;, ' \ ■ ; ' "^''V '^^'y^^C/V^ ^ ^ '[ 

23. The molded closure of claim 21 whtfein said tberm^lastic elastomer comprises a 
styrei^^y Iene4>utyleoe^tyrex)e copolymer. 

24. A method of making a permanently printed molded closure comprising: 

20 (a) combining a thermoplastic resin and a blowing agent into a mixture suitable 
far injection into an injection mold; 

(b) injecting said mixture into an injection mold; 

(c) fflttotttning said mixture in said fatfectkm mold until said mixture effectively 
hardens to form a molded closure; 

25 (d) removing aid molded closure from said injection mold; 

(e) subjecting said molded closure to a treatment comprising high intensity 

CyWCttwIIMuCPPOP WmBBODT" My - * 

(r) towlaiug prim ed natter onto the wtftoe qf nSA molded closure to farm said 
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25. The method of claim 24 wherein said thermoplastic resin comprises a thermoplastic 
elastomer. 

26. The method of claim 25 wherein said thermoplastic elastomer comprises one or more 
5 of a ttyrt o freifa yi onfrbutyfen^^ copolymer, a styitnc-butadieoe-styrene copolymer, a 

styrene-isoprene-styrene copolymer. 

27. The method of claim 25 therein said thermoplastic elastomer comprises a styrene- 

10 

28. The method of daim 24 wherein said blowing agent comprises about 1.5% to about 
2.5% of laid mixture. 

29. The method of chum 24 or 27 further comprising, in coordination with the injection 
15 of saklnilxtire into said ittfeetiM 

a vacuum assist 

30. The method of daim 29 whereto said vacuum assist is first applied after said mixture 
iias been ieittiraiir ii^eciM atfil iojeclitm mold. 

20 

31. 11» method of data 29 wfaoefa 

second of a period dortaj ; which said nurture is ix\jected into said 

32. The method of daim 24 or 27 wherein said high intensity electromagnetic radiation 
25 comprises i^visibteajrf vis^ Ughtwt\Tlcnith*. 

33. Ttomdhodofdata24w!mmsaidtFeah^ 
printed matter onto taid aufftceoftiidntoMedcloem^. 

30 .34. A P d h od of tntttog a stoppered wine bottle comprising: 
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(a) combining a tbennoplastic elastomer comprising a styrene block copolymer and 
a blowing agent into a mature suitable for injection into an injection mold; 

(b) unction said mixture into an injection mold; 

(c) maintaining said mixture in said injection mold until said mixture effectively 
5 hardens to form a molded closure; 

(d) removing said molded closure from said injection moid; 

(e) inserting said molded closure into said wine bottle; and 

(0 substantially immediately placing said wine bottle in a horizontal position. 

10 DATED this 23rd day of March 1998. 
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